Recent studies of the uveal effusion syndrome, a rare condition characterised by idiopathic spontaneous serous detachment of the retina and peripheral choroid, have suggested a primary scleral abnormality as the underlying cause. In particular, abnormal deposition of glycosaminoglycans within the sclera· may impair normal trans-scleral flow of fluid and contribute to increased scleral thickness. In four cases of uveal effusion syndrome, we have confirmed the accumulation of glycosaminogly cans in the sclera. Histochemical studies show that most of this material is pro teodermatan sulphate with a smaUer contribution from proteochondroitin sulphate, while electron microscopy showed an increase in collagen fibril thickness. Secondary changes within the retinal pigment epithelium were also observed, particularly foci of proliferation which corresponded to the characteristic 'leopard-spot' fundal appearances of this disorder. We therefore suggest that the uveal effusion syndrome is due to a primary defect in proteodermatan synthesis and/or degradation by scleral fibroblasts and may represent a form of ocular mucopolysaccharidosis. 
teodermatan sulphate with a smaUer contribution from proteochondroitin sulphate, while electron microscopy showed an increase in collagen fibril thickness. Secondary changes within the retinal pigment epithelium were also observed, particularly foci of proliferation which corresponded to the characteristic 'leopard-spot' fundal appearances of this disorder. We therefore suggest that the uveal effusion syndrome is due to a primary defect in proteodermatan synthesis and/or degradation by scleral fibroblasts and may represent a form of ocular mucopolysaccharidosis. (Table I) . In three cases, the entire globe was enucleated due to clinical suspicion of ocular melanoma. In the fJurth case, strips of sclera were obtained after a scleral resection procedure. A course of systemic steroids had no effect on the subretinal exudate and scleral resection in four quadrants were performed, as described by Gass9 but without sclerotomy or sclerostomy. Consider- 
Materials and Methods

Cases
Tissue preparation
Enucleated globes from cases 1 to 3 were . 
Histochemical stains
In addition to haematoxylin and eosin stain ing for light microscopy, the following special 
Results
Macroscopic Pathology
All three enucleated globes (cases 1-3) were within the range of normal dimensions. The retinae were detached and there was an exten sive proteinaceous subretinal exudate, particularly in cases 1 and 3. The sclera appeared uniformly thickened in case 3, and 
Microscopic Pathology (A) Sclaal Pathology
Increased quantities of PAS positive material in the sclera were observed in all four cases of u veal effusion syndrome when com pared to the control tissue (Fig. I) . This was particularly marked in the p ost-macular scleral tissue. Strong staining was also observed with Hale's colloidal iron and high iron diamine Alcian blue. suggesting an Alcian blue staining of the sclera at differ ent pH levels revealed some interesting find ings. In the normal eye there was generally weak Alcian blue staining but there was a marked difference in staining between the pre-equatorial (anterior) sclera and the para macul ar (posterior) sclera particularly at pH 2.5. This suggests that in the normal eye s u l phated proteoglycans are uniformly distri buted throughout the sclera.
b u t that non-sul p hated glyeosaminoglycans (such as hyaluronal<:) and sialomucins may be concen trated in the p ara-macular sclera. In addition.
most of the Alcian blue-positive material was located in the inner sclera. while the outer sclera and episclera were negative.
In eyes with uveal effusion, there was a marked increase in Alcian blue positive material (Table II; Fig. 2a, b) at all pH levels in both anterior and posterior sclera. This sug gests that in addition to increased deposits of strong and weakly sulphated proteoglycans (detected at pH 0.4 and 1.0 respectively) addi tional non-sulphated proteoglycans and sia lomucins may have been present.
Enzyme histochemistry of the normal eye revealed a reduction in staining with Alcian blue at pH 2.5 when the tissue was treated with testicular hyaluronidase and chondroiti nase ABC as described in Methods (Table IlIa, b; Fig. 3a, b) . No reduction in stain was observed when the tissue was treated with streptomyces hyaluronidase and only a mini mal decrease in stain intensity was observed after chondroitinase AC. No effect was observed with neuraminidase. These results confirm previous biochemical studies'3,'4 that normal sclera contains little or no hyaluronate (no effect observed with streptomyces hyalu ronidase) and only a small proportion of total glycosaminoglycan is comprised of chondroi tin -4 or -6 sulphate (partial effect with chondroitinase AC), whereas the major com ponent is dermatan sulphate (removed by chondroitinase ABC and also removed by broad-spectrum testicular hyaluronidase). The anterior sclera contains little sialic acid, but the para-macular sclera may contain some neuraminidase-resistant sialic acid.
In the scleral tissue from uveal effusion syn drome eyes, there was a similar reduction in Alcian blue staining after testicular hyaluroni dase and chondroitinase ABC treatment, but there was also a significant reduction in stain intensity after chondroitinase AC treatment (Table lIla, b; Fig. 4a, b) . Complete removal of Alcian blue reactivity was not achieved with the present enzyme treatments but this may have been a simple dose-saturation effect. These results indicated that in the uveal effusion syndrome, dermatan sulphate and chondroitin sulphate preferentially accu mulated in the sclera, while no apparent accu mulation of hyaluronate (resistant to streptomyces hyaluronidase) or sialomucins (no effect with neuraminidase) was observed.
Electron microscopy of scleral tissue from uveal effusion cases showed disruption of the normal lamellar arrangement of the collagen fibrils, numerous electron dense deposits in the interfibrillar spaces, and a greater varia bility in collagen fibril diameter with a general increase in fibril width compared to normal sclera (Fig. Sa, b) . Sclera in case 4 showed clumped electron dense material between col lagen fibres which had an indistinct cross-ban ding. Finely granular material was present between collagen fibrils in the control tissue.
(B) Uveoretinal Pathology
Despite the unusually massive engorge ment of the uveal tissue with fluid, there was remarkably little inflammatory cell reaction. Choroidal vessels showed evidence of venous stasis and perivascular engorgement (Fig. 6) , while the retinal pigment epithelium was hypertrophic and hyperplastic in foci beneath the detached retina. Many RPE cells con tained large PAS positive inclusion bodies. Numerous RPE cell rests were engaged in proliferation and migration into the subret inal space (Fig. 6) which contained very large amounts of a highly proteinaceous fluid. The photoreceptor layer showed atrophic outer segment changes with vacuolation and cell loss, while the retina showed generalised minor atrophic changes.
By electron microscopy, the RPE cells showed signs of multi layering and migratory activity while their cytoplasm was frequently engorged with single circular protein-rich inclusions (Fig. 7a, b) . Loss of transport func tion in the RPE cells was suggested by the abnormalities in basal infoldings (Fig. 7b ) and stunting and loss of apical microvilli. How ever, tight junctions remained intact. Macro phages containing large inspissated proteinaceous inclusion bodies were also identified.
Bruch's membrane was considerably thick ened and dilated with interfibrillar ground substances and electron dense round bodies (Fig. 7c) . The choroid contained a massive proteinaceous exudate in the extravascular compartment.
Discussion
This review of four cases of uveal effusion syn drome has led to the following observations: 
